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frontonasal dysplasia
Frontonasal dysplasia is a condition that results from abnormal development of the
head and face before birth. People with frontonasal dysplasia have at least two of the
following features: widely spaced eyes (ocular hypertelorism); a broad nose; a slit (cleft)
in one or both sides of the nose; no nasal tip; a central cleft involving the nose, upper
lip, or roof of the mouth (palate); incomplete formation of the front of the skull with skin
covering the head where bone should be (anterior cranium bifidum occultum); or a
widow's peak hairline.

Other features of frontonasal dysplasia can include additional facial malformations,
absence or malformation of the tissue that connects the left and right halves of the brain
(the corpus callosum), and intellectual disability.

There are at least three types of frontonasal dysplasia that are distinguished by their
genetic causes and their signs and symptoms. In addition to the features previously
described, each type of frontonasal dysplasia is associated with other distinctive
features. Individuals with frontonasal dysplasia type 1 typically have abnormalities of
the nose, a long area between the nose and upper lip (philtrum), and droopy upper
eyelids (ptosis). Individuals with frontonasal dysplasia type 2 can have hair loss
(alopecia) and an enlarged opening in the two bones that make up much of the top
and sides of the skull (enlarged parietal foramina). Males with this form of the condition
often have genital abnormalities. Features of frontonasal dysplasia type 3 include eyes
that are missing (anophthalmia) or very small (microphthalmia) and low-set ears that
are rotated backward. Frontonasal dysplasia type 3 is typically associated with the most
severe facial abnormalities, but the severity of the condition varies widely, even among
individuals with the same type.

Life expectancy of affected individuals depends on the severity of the malformations
and whether or not surgical intervention can improve associated health problems, such
as breathing and feeding problems caused by the facial clefts.

Frequency

Frontonasal dysplasia is likely a rare condition; at least 100 cases have been reported
in the scientific literature.

Genetic Changes

Mutations in the ALX3 gene cause frontonasal dysplasia type 1, ALX4 gene mutations
cause type 2, and ALX1 gene mutations cause type 3. These genes provide
instructions for making proteins that are necessary for normal development, particularly
of the head and face, before birth. The proteins produced from the ALX3, ALX4, and



ALX1 genes are transcription factors, which means they attach (bind) to DNA and
control the activity of certain genes. Specifically, the proteins control the activity of
genes that regulate cell growth and division (proliferation) and movement (migration),
ensuring that cells grow and stop growing at specific times and that they are positioned
correctly during development. The ALX3 and ALX4 proteins are primarily involved in the
development of the nose and surrounding tissues, while the ALX1 protein is involved in
development of the eyes, nose, and mouth.

ALX3, ALX4, or ALX1 gene mutations reduce or eliminate function of the respective
protein. As a result, the regulation of cell organization during development of the
head and face is disrupted, particularly affecting the middle of the face. Abnormal
development of the nose, philtrum, and upper lip leads to the facial clefts that
characterize this disorder. This abnormal development also interferes with the proper
formation of the skull and other facial structures, leading to anterior cranium bifidum
occultum, hypertelorism, and other features of frontonasal dysplasia.

Inheritance Pattern

When frontonasal dysplasia is caused by mutations in the ALX1 or ALX3 gene, it is
inherited in an autosomal recessive pattern, which means both copies of the gene in
each cell have mutations. The parents of an individual with an autosomal recessive
condition each carry one copy of the mutated gene, but they typically do not show signs
and symptoms of the condition.

When ALX4 gene mutations cause frontonasal dysplasia, the condition is inherited in an
autosomal dominant pattern, which means one copy of the altered gene in each cell is
sufficient to cause the disorder. In some cases, an affected person inherits the mutation
from one affected parent. Other cases result from new mutations in the gene and occur
in people with no history of the disorder in their family.

Other Names for This Condition

• FND

• FNM

• frontonasal dysplasia sequence

• frontonasal malformation

• frontorhiny

• median facial cleft syndrome
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Diagnosis & Management

Genetic Testing

• Genetic Testing Registry: Frontonasal dysplasia 1
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1876203/

• Genetic Testing Registry: Frontonasal dysplasia 2
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3150703/

• Genetic Testing Registry: Frontonasal dysplasia 3
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3150706/

Other Diagnosis and Management Resources

• KidsHealth from Nemours: Cleft Lip and Palate
http://kidshealth.org/en/parents/cleft-lip-palate.html

• MedlinePlus Encyclopedia: Head and Face Reconstruction
https://medlineplus.gov/ency/article/002980.htm

• Mount Sinai Hospital: Cleft Nasal Deformity
http://www.mountsinai.org/patient-care/service-areas/surgery/divisions/plastic-and-
reconstruction-surgery/craniofacial-surgery/cleft-lip-and-palate-surgery/cleft-nasal-
deformity

• University of Rochester Medical Center: Nasal Alveolar Molding
https://www.urmc.rochester.edu/childrens-hospital/craniofacial/alveolar-
molding.aspx

General Information from MedlinePlus

• Diagnostic Tests
https://medlineplus.gov/diagnostictests.html

• Drug Therapy
https://medlineplus.gov/drugtherapy.html

• Genetic Counseling
https://medlineplus.gov/geneticcounseling.html

• Palliative Care
https://medlineplus.gov/palliativecare.html

• Surgery and Rehabilitation
https://medlineplus.gov/surgeryandrehabilitation.html
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Additional Information & Resources

MedlinePlus

• Encyclopedia: Head and Face Reconstruction
https://medlineplus.gov/ency/article/002980.htm

• Health Topic: Craniofacial Abnormalities
https://medlineplus.gov/craniofacialabnormalities.html

Genetic and Rare Diseases Information Center

• Frontonasal dysplasia
https://rarediseases.info.nih.gov/diseases/2392/frontonasal-dysplasia

Educational Resources

• Centers for Disease Control and Prevention: Facts about Cleft Lip and Cleft Palate
https://www.cdc.gov/ncbddd/birthdefects/cleftlip.html

• Centers for Disease Control and Prevention: Facts about Encephalocele
https://www.cdc.gov/ncbddd/birthdefects/encephalocele.html

• Children's Craniofacial Association: A Guide to Understanding Frontonasal
Dysplasia
http://www.ccakids.com/assets/syndromebk_frontonasal_dysplasia.pdf

• Disease InfoSearch: Frontonasal Dysplasia
http://www.diseaseinfosearch.org/Frontonasal+Dysplasia/2938

• Disease InfoSearch: Frontonasal dysplasia 2
http://www.diseaseinfosearch.org/Frontonasal+dysplasia+2/8443

• Disease InfoSearch: Frontonasal dysplasia 3
http://www.diseaseinfosearch.org/Frontonasal+dysplasia+3/8444

• MalaCards: frontonasal dysplasia 1
http://www.malacards.org/card/frontonasal_dysplasia_1

• March of Dimes: Cleft Lip and Cleft Palate
http://www.marchofdimes.org/baby/cleft-lip-and-cleft-palate.aspx

• Merck Manual Professional Version: Congenital Craniofacial Abnormalities
http://www.merckmanuals.com/professional/pediatrics/congenital-craniofacial-and-
musculoskeletal-abnormalities/congenital-craniofacial-abnormalities

• Orphanet: Frontonasal dysplasia
http://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=250
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Patient Support and Advocacy Resources

• About Face (Canada)
http://www.aboutface.ca/

• AmeriFace
http://www.ameriface.org/

• Children's Craniofacial Association
http://www.ccakids.com/frontonasal-dysplasia.html

• Cleft Palate Foundation
http://www.cleftline.org/

• FACES: The National Craniofacial Association
http://www.faces-cranio.org/

• National Organization for Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/frontonasal-dysplasia/

• Operation Smile
http://www.operationsmile.org/

• Resource List from the University of Kansas Medical Center: Facial Anomalies/
Craniofacial Conditions
http://www.kumc.edu/gec/support/craniofa.html

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Craniofacial+Abnormalities
%5BMAJR%5D%29+AND+%28%28frontonasal+dysplasia%5BTIAB%5D%29+OR
+%28frontonasal+malformation%5BTIAB%5D%29+OR+%28frontorhiny%5BTIAB
%5D%29+OR+%28median+facial+cleft+syndrome%5BTIAB%5D%29%29+AND
+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days
%22%5Bdp%5D

OMIM

• FRONTONASAL DYSPLASIA 1
http://omim.org/entry/136760

• FRONTONASAL DYSPLASIA 2
http://omim.org/entry/613451

• FRONTONASAL DYSPLASIA 3
http://omim.org/entry/613456
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